Calcium-induced oscillations in K+ conductance and membrane potential of human erythrocytes mediated by the ionophore A23187.
The time-dependence of ionophore A23187-induced changes in the conductance of the Ca2+-sensitive K+ channels of the human red cell has been monitored with ion-specific electrodes. The membrane potential was reflected in CCCP-mediated pH changes in a buffer-free extracellular medium, and changes in extracellular K+ activity and electrode potential of an extracellular Ca2+-electrode were recorded. Within a narrow range of ionophore-mediated Ca2+ influx, the above-mentioned parameters were found to oscillate when ionophore was added to a suspension of glucose-fed cells. The period of oscillation was about 2 min/cycle depending on ionophore concentration, and the amplitude of hyperpolarization was about 60 mV, corresponding to a maximal gK+ of the same magnitude as gCl-. Without CCCP present no oscillation in K+ conductance was observed. The Ca2+ affinity for the opening process was in the micromolar range. The closing of the K+ channels was a spontaneous process in that the depolarization was well under way before the Ca2+-ATPase-mediated Ca2+ net efflux started. Below the Ca2+ influx range for oscillations, no response was observed for up to 20 min after the addition of ionophore. Above the upper limit, a permanent hyperpolarization resulted with an extracellular K+ activity increasing monotonically as a function of time. In experiments with ATP-depleted cells, responses of the latter type ensued at all ionophore concentrations above the lower limit. Addition of surplus EGTA to suspensions of hyperpolarized cells restores the normal membrane potential in the case of glucose-fed cells, whereas the K+-channels in ATP-depleted cells remained open.